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Abstract
Since 2012, the National Park Service’s (NPS’s) Urban Ecology Research Learning Alliance (UERLA) and 
George Mason University’s Center for Climate Change Communication have partnered on a collaborative “re-
search-to-practice” internship program that employs undergraduate and graduate-level students to produce inter-
disciplinary, science-based climate change communication products for parks in the NPS National Capital Region 
(NCR). Materials created through this program are rooted in social science insights (e.g., trusted sources, social 
norms, place-based learning), climate science, and the communication needs of participating regional parks. As a 
result, the end products (e.g. websites, videos, ranger toolkits) produced by this program fulfill many functions: 
increasing public awareness of climate impacts on park resources, nurturing the connection between people and 
places, meeting evolving interpretation demands by developing material for a variety of channels, effectively engag-
ing visitors in climate dialogue, and helping parks lead by example by addressing how a changing climate can alter 
cultural, natural, historical, and recreational resources. The success, adaptability, and longevity of this program have 
provided NCR parks with a wealth of innovative products that support the park stewardship mission to preserve 
resources for future generations. Five examples will demonstrate the breadth of work undertaken by interns.
Using social science in National Park Service climate 
communications: A case study in the National Capital Region
Climate change and park management 
For over one hundred years, the National Park Service 
(NPS) has been committed to preserving—and pro-
tecting—our nation’s natural and cultural resources for 
the enjoyment of future generations. Climate change 
is a substantial threat to the parks, memorials, monu-
ments, and lands within the national park system. In 
accordance with the NPS mission, park management is 
tasked with taking appropriate actions to ensure con-
tinued conservation of national resources. Historically, 
land management and planning practices in the bureau 
have changed to respond to challenges faced by parks 
over the decades, and, though the scale of the threat 
may be greater, NPS has proactively initiated responses 
to the impacts climate change will have on public lands 
(Monahan et. al. 2014). 
The NPS Climate Change Response Program provides 
information about existing and potential impacts of cli-
mate change on park resources by offering adaptation 
resources, including scenario planning workshops, 
coastal adaptation strategies, and cultural resource 
adaptation strategies. NPS also provides individual 
parks with the resources needed to adopt sustainable 
operational practices. Lastly, because of the strong 
trust Americans place in the National Park Service as a 
source of climate change information, NPS staff have 
exceptional opportunities to teach park visitors about 
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the consequences of climate change on park resources 
(Leiserowitz et al. 2011). NPS has developed education-
al materials for communicating the challenges parks 
face as climate change continues, as well as the many 
ways that parks are upholding the NPS mission by 
planning for and adapting to change.
The partnership between NPS’s Urban Ecology Re-
search Learning Alliance (UERLA) and George Mason 
University’s Center for Climate Change Communica-
tion (Mason 4C) is a clear example of the type of pub-
licly oriented, science-based climate communication 
NPS is pursuing. The “research-to-practice” internship 
program is premised on applying social science insights 
to help NPS support its mission in Washington, D.C., 
region parks. The program takes a multidisciplinary 
approach to communication, employing graduate and 
undergraduate students—with expertise ranging from 
hard science to graphic arts—to design materials that 
enhance public awareness of climate change impacts 
on parks in the National Capital Region. 
Using social science research  
to inform communication materials
Former NPS Director Jonathan Jarvis referred to the 
National Park Service as an “extraordinary education 
institution where millions of people learn about the 
environment, conservation, and our rich and complex 
history” (NPS 2010). Park personnel are uniquely 
positioned as potential climate change communica-
tors—not only due to the sheer volume of attendees 
who patronize and enjoy the parks every year, but also 
due to visitors’ receptivity to climate messaging. A 
survey conducted across 16 national parks in 5 different 
regions found that 56% of NPS visitors are concerned 
about climate change and 61% want to learn about cli-
mate change in the park (Thompson et al. 2013). Other 
research indicates that individuals who are already 
engaged with climate change believe that parks should 
take a leadership role in climate change education and 
mitigation efforts (Groshong et. al. 2018). (Although 
this particular study was conducted using state parks as 
the government agency, results may be applicable on a 
federal level as well.) 
Given the confluence in visitor interest in climate 
change information and the core tenet education plays 
in the NPS mission, it is natural that communication 
programs on this subject have been launched within 
the bureau. Likewise, NPS dedication to science-based 
principles requires that any communication strategies 
employed must be rooted in research and buttressed by 
social science theory and park-based climate science. 
From framing to visual design, social science has clear 
insights into best practices for climate communication. 
For instance, messages are most effective when they 
speak to the values and beliefs of their target audience. 
While individuals who are already concerned about 
climate change want to learn about climate-friendly 
actions they can take (e.g., installing a solar panel), in-
dividuals who are skeptical of climate change respond 
better to framing those same actions as economically, 
instead of environmentally, beneficial (Roser-Renouf 
et al. 2015; Hine et al. 2016). Some frames speak to a 
wide range of audiences—a public health lens consis-
tently elicits positive responses to climate messaging 
from individuals across the spectrum of climate change 
acceptance (Myers et. al. 2012).
Another well-documented factor in the efficacy of cli-
mate messaging is the “place” of the message—wheth-
er the threat is portrayed as global or local. Research 
supports that presenting climate change within a local 
framework can be effective across all audience seg-
ments as it allows individuals to personally connect to 
the issue in a way that is relevant to their daily lives, 
(e.g., a trail closure in a park they visit frequently 
(Schweizer et al. 2012; Hine et al. 2016). Further, na-
tional parks can be extremely meaningful to people—
place-attachment is a powerful bond that can trigger 
the desire to protect locations that have emotional and 
cognitive significance (Scannell et. al. 2010). National 
parks—especially in the National Capital Region—can 
be culturally iconic spaces that connect with people’s 
sense of identity. Whether an individual comes to 
a park daily or visits for the very first time, climate 
change messaging that is delivered in the context of lo-
cal impacts to that park makes the issue more tangible.
These principles, among many others, are core compo-
nents in the message strategies used in the Integrated 
Resource Adaptation (IRA) program. Over ten weeks 
in the summer, under the supervision and mentorship 
of doctoral students and faculty at Mason 4C and NPS, 
undergraduate and graduate students from a variety 
of geographic locations and educational backgrounds 
(i.e., social science, natural science, film, and graphic 
design) form interdisciplinary teams and collaborate 
with staff from dozens of park sites in the NPS Nation-
al Capital Region to create climate change communica-
tion products. 
The program strives to meet multiple goals: (1) in-
crease public awareness about climate change im-
pacts on park resources and park responses; (2) foster 
connections between people and places; (3) meet the 
evolving interpretation demands by developing material 
for a variety of channels (i.e., booklets, web pages, so-
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cial media posts); (4) apply communication research to 
effectively engage visitors in a climate change dialogue; 
and (5) help parks lead by example demonstrating how 
a changing climate can alter their cultural, natural, 
historical, and recreational resources. 
Interns work closely with NPS staff to create written 
and visual materials calibrated to communicate topical 
impacts of climate change in concrete, engaging ways 
that meet the communication needs of participating 
parks. The regional parks are Antietam National Bat-
tlefield, Catoctin Mountain Park, Chesapeake and Ohio 
Canal National Historical Park, George Washington 
Memorial Parkway, Harpers Ferry National Historical 
Park, Manassas National Battlefield Park, Monocacy 
National Battlefield, National Capital Parks–East, Na-
tional Mall and Memorial Parks, Prince William Forest 
Park, Rock Creek Park, and Wolf Trap National Park 
for the Performing Arts. Projects are developed with 
each park’s media use, virtual and in-person traffic, and 
visitor preferences in mind to present the most rele-
vant and engaging material on park- or region-specific 
topics. 
By crosscutting social and environmental science, this 
internship works to bring best practices in communi-
cation theory and park-based climate science to NPS 
management. Moreover, it also provides the students 
with important climate change communication training 
experiences that can be applied to parks and other ac-
ademic and professional venues. Interns build invalu-
able professional skills through their collaboration with 
mentors, park staff, and other interns. They become 
comfortable making autonomous decisions, concep-
tualizing ideas and seeing them through development, 
understanding and using the strengths of team mem-
bers, and navigating communication with multiple col-
laborators. But most importantly, park visitors benefit 
from the range of communication products designed 
through this program that offer insight into the ways 
climate change is impacting the irreplaceable natural, 
cultural, historic, and recreational resources found in 
our national parks.
Examples of communication projects 
Over the past eight years, 58 interns have collaborated 
with 13 park units and the regional office to create 
educational resources for the parks and their visitors. 
Interns have developed communication campaigns and 
materials that provide topical information on climate 
impacts in the parks to the targeted public. Virtual 
visitors can peruse park websites and read well-re-
searched narratives about climate change and the many 
conservation strategies parks are engaging in to adapt 
to changing conditions. Park visitors can learn from 
written climate change communication materials with 
complementary graphics, watch videos about climate 
impacts and solutions, and participate in citizen sci-
ence and active learning. Interpreters have access to in-
novative resources that will help them engage visitors 
and encourage reflective thinking about the National 
Park Service’s role in responding to a changing climate. 
Park-specific infographics. Place-attachment is an 
extremely powerful communication tool to employ in 
climate change communication. Recent research has 
found that place attachment is not limited to commu-
nicating in a set location but can be an effective strat-
egy to use in online climate communication as well 
(Monani et. al. 2018). Many of the parks in the National 
Capital Region maintain park-specific websites that 
are perfect venues for housing digital climate commu-
nication material. Infographics, in particular, provide 
audiences with simple, visual ways to digest complex 
information—making them widely used and effective 
communication tools. 
Throughout the lifespan of the internship program, 
infographics have been used as standalone and sup-
plementary materials for many projects. A particular 
project of note was developed in 2015. Interns devel-
oped several infographics for Harpers Ferry National 
Historical Park. One of the infographics from this 
project utilized a timeline structure to demonstrate 
the interactions between industrial activities, climate 
change, and floods at Harpers Ferry (see Figure 1). By 
visually walking visitors through time and drawing on 
concrete facts and statistics, the infographic makes 
climate change less temporally distant and contextual-
izes past, present, and projected impacts on an iconic 
regional park. Presenting climate change impacts in 
this fashion educates visitors with a clear and succinct 
visual narrative. This product has been regarded as 
an exemplary form of climate change communication 
within NPS. 
Waysides and picture posts. Wayside exhibits—pan-
els located along trails that detail additional written 
and/or visual information on topics of historic or 
natural significance within the parks—have long been 
used by NPS and function to enhance “a direct and 
meaningful connection between visitors and the land-
scape” (NPS 2009). The 2013 intern team built on this 
long-standing, in-park communication program and 
designed waysides for use in Kenilworth Park & Aquat-
ic Gardens, Rock Creek Park, and Wolf Trap National 
Park for the Performing Arts. To accompany these way-
sides, picture posts—wooden posts on which visitors 
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lying ecology, and exemplified how climate change 
may disrupt this relationship. A unifying character 
(Washington the wood thrush) was used on the cards 
and throughout the StoryMap. The use of characters 
in communication products and educational tools has 
been found to increase engagement and information 
retention (Jee et. al. 2012). 
The trading cards were developed with the main goal 
of directing visitors to the website. By doing so, visi-
tors would be able to learn more about the connection 
between geology, ecology, and climate change. Howev-
er, it was understood that some park visitors may not 
take the extra step to visit the website. Should visitors 
choose not to view the website, they would still be 
exposed to the key points of the webpage by reading 
the simplified climate message and brief descriptions 
on the cards—allowing a wider audience to be reached, 
directly, within the parks. Messages used throughout 
this series of products also sought to normalize cli-
mate-friendly actions as informed by social norms mes-
saging strategies. 
Regional and park-specific video projects. Visual 
storytelling—a powerful way to convey information to 
diverse audiences—is a tool used often by the National 
Park Service, especially to communicate climate change 
impacts. Individual videos and video series are one of 
the most frequently produced products in the intern-
ship program. In 2016, one group of interns was tasked 
with a project for the entire National Capital Region. 
They developed an educational video that explained 
FigUrE 1. Flooding infographic designed for 
Harpers Ferry National Historical Park.
FigUrE 2. Wayside and picture post designed for Rock Creek Park. Photo courtesy of NPS.
may place their phone and take a guided image of their surroundings—were 
developed to promote visitor engagement with the concepts of phenology and 
sea-level rise and serve as a platform for citizen science (see Figure 2). The pic-
tures taken at these posts help NPS staff and scientists track ecosystem changes 
in the parks. The combination of informative written content and active partic-
ipation in citizen science greatly promotes place-based visitor engagement—
allowing them to make meaningful connections with their surroundings that 
not only enhance their experience in the parks, but also strengthen feelings of 
attachment. The waysides and picture posts developed for this project shared 
NPS’s 2017 Achieving Relevance through Interpretive Media and Technology 
national award with nine other parks.
Regional “trading cards.” In 2018, interns were tasked with developing re-
gional products, rather than park-specific products. Regional geology was the 
assigned theme, and the interns chose to use ecology as an avenue to make the 
connection between geology and climate change. Because of the regional scope 
of the project, the interns developed a series of “trading cards” to highlight the 
different geologic features found within 12 parks in the National Capital Region 
(see Figure 3). These cards linked to an online ESRI StoryMap that expanded 
on the geologic features, discussed how underlying geology influences over-
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the implications of sea-level rise on multiple national 
parks in the region. As a complement, the interns also 
created ranger briefs for interpreters that included 
sea-level rise science, impacts on that specific park, and 
effective communication strategies that center on how 
the park is acting to reduce the threat. For example, 
interns explained the erosion of Dyke Marsh (George 
Washington Memorial Parkway) and emphasized the 
park’s restoration work and how it upholds the NPS 
mission. 
In 2017, another group of interns worked with staff 
in Rock Creek Park to develop four short videos that 
emphasized (1) floods in the park and their potential 
to increase in frequency as a result of climate change; 
(2) how the park manages invasive species, and the 
importance of volunteer groups in this process; (3) the 
ecosystem benefits of sustaining wooded areas within 
city bounds (e.g., flood control, pollution mitigation, 
erosion control, and improvement of water quality 
and wildlife habitats); and (4) how changing migra-
tion patterns may influence the District of Columbia’s 
official bird, the wood thrush. These videos feature 
various rangers and volunteer partners and highlight 
how they are dealing with current and potential future 
climate change consequences. Additionally, they capture 
the beautiful scenery and treasured places that are 
found within Rock Creek Park. Viewers will watch the 
educational videos and be transported to the popular 
attractions that are featured in the videos and may be 
compelled to visit these parks. 
Facilitated dialogue. Climate change is a complex, 
scientifically dense topic. Many individuals, particu-
larly those who are not typically involved or engaged 
with climate change, respond best to engaging stories, 
personalized narratives, positive social norms, and 
highly credible sources. Individuals believe information 
provided by trusted sources, especially sources of un-
biased expertise. Because park personnel are perceived 
as highly credible sources of climate information, their 
confirmation of climate impacts within their parks can 
be particularly compelling to visitors.
In 2017, a team of interns developed a facilitation 
guide—a technique used frequently by interpre-
tive rangers to encourage discussion and reflection 
among visitors—and an accompanying infographic 
that integrated facts about the changing climate and 
outcomes of the Civil War battle at Monocacy Nation-
al Battlefield. This guide provides basic facts about 
climate science, park-specific climate change impacts, 
and “what if” scenarios that encourage the visitors 
to reflect on the importance of resources at the park 
(i.e., Monocacy River, plants, insects) and how changes 
could have influenced the outcome of the battle. Ad-
ditionally, throughout the guide, communication tips 
are provided for rangers to enhance their knowledge of 
effective in-person communication strategies. These 
include gaining an understanding of their audience and 
reading body language to direct the path of discussion. 
One example from the guide encourages visitors to 
consider how a delayed, premature, or longer growing 
season—which is a documented indicator of climate 
change (NOAA 2013)—would influence the strategic 
movement of the troops, line of sight, and potential 
cover during battle. Another example integrates ele-
ments of public health into the narrative and encour-
ages discussions about how heat waves—a significant 
climate change impact—would have affected overall 
health of the soldiers and their ability to perform their 
duties. This facilitated discussion approach highlights 
the direct implications of climate change on human 
health—a frame that has been informed through 
communication research and has repeatedly proven to 
be an effective approach (Myers et al. 2012). Overall, 
the guide helps rangers effectively engage in facilitated 
dialogue and encourage visitors to make connections 
FigUrE 3. One of the trading cards in the collection, designed for the National Mall 
and Memorial Parks.
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between the historic events that occurred at Monocacy 
National Battlefield and climate change impacts. 
Conclusion
Each year, students with a variety of educational back-
grounds and experiences work collaboratively with 
National Capital Region parks to promote and support 
visitor education about climate change impacts in 
parks and the efforts of park management to address 
them. Throughout the summer, park staffs contribute 
their time and resources to ensure that interns are on 
track to develop accurate and usable materials. Guided 
by social science insights and best practices in commu-
nication informed by climate change communication 
research, interns develop scientifically accurate mate-
rials in order to meet the goals outlined by the parks. 
Final products are tailored to fit each park’s communi-
cation platforms and are approved by park superinten-
dents. The scope of these final products will continue 
to evolve as different tools become more popular and 
research on social science insights and communication 
strategies continues to progress.
This program presents students with the opportunity 
to gain practical experience in an interdisciplinary, 
collaborative environment and equips them with com-
munication skills that they can apply in their future 
endeavors. Moreover, this program provides numerous 
benefits to collaborating parks, specifically park-based 
materials to effectively communicate climate change 
impacts and adaptation strategies. The success and 
longevity of this program demonstrate its value to 
participating parks and indicate important opportuni-
ties that may stem from this program’s model. As the 
program continues to operate in this region, interns 
will continue to develop innovative products that are 
beneficial to the National Park Service and all visitors.
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